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Abstract: Education for Sustainable Development (ESD) is a key instrument in transforming societies
towards sustainable development, which can play a crucial role in the achievement of Agenda
2030 Sustainable Development Goals. The main purpose of this paper is to explore the current
status and problems of implementation of Education for Sustainable Development by examining the
sustainability-related knowledge content included in the higher education curriculum, with a special
focus on the Massive Open Online Courses (MOOCs). We used both qualitative and quantitative
data collection and analysis methods, including keyword analysis of selected MOOCs’ syllabuses,
to capture the nature of the studied phenomenon and enable assessment of the degree to which
the sustainable development goals are integrated into the learning content. We found that most of
17 SDGs are reflected in the MOOCs learning content, but in case of some learning topics, such as
“Zero hunger” and “Peace, Justice and Strong Institutions”, a bigger effort should be made to include
them more broadly in the curricula. The research results can support educators’ efforts in identifying
and incorporating challenging issues within the processes of curriculum development, indicating the
need for a holistic and interdisciplinary approach, in which sustainability should be mainstreamed
into all aspects of education.

Keywords: education for sustainable development; massive open online courses; MOOCs;
sustainable development goals; course description

1. Introduction

Sustainable development is a priority policy issue for governments and one of the greatest
challenges for societies. The role of education in achieving sustainability is crucial and unquestionable.
People have to learn new skills, assimilate new values and attitudes to keep up with the transition
to sustainability and be able to cope with such challenges as climate change, poverty reduction,
biodiversity, social inequality or sustainable consumption [1–3].

Thus, education systems must define relevant learning objectives and learning contents,
that empower learners to contribute to sustainable development, by turning them into sustainability
change makers, who take informed decisions and act in a sustainable manner in a complex
business environment.

The new 2030 Agenda for Sustainable Development of United Nations recognizes the importance
of an appropriate education response in transformation towards sustainability. Education is explicitly
formulated as a stand-alone goal, one of 17 Sustainable Development Goals (SDGs) in the agenda.
Numerous education-related targets are also contained within other SDGs, since education can
contribute to all the goals [1,4]. The transition to sustainability should be supported by Education for
Sustainable Development (ESD) at different levels of education, from preschool to tertiary education
until lifelong learning. New opportunities in this regard are created by the growing popularity of

Sustainability 2020, 12, 8542; doi:10.3390/su12208542 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0002-8249-2314
https://orcid.org/0000-0003-3274-8788
http://dx.doi.org/10.3390/su12208542
http://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/12/20/8542?type=check_update&version=2


Sustainability 2020, 12, 8542 2 of 20

Massive Open Online Courses (MOOCs), which have captured a lot of public attention, offering many
new teaching and learning solutions.

Whereas researchers often study sustainable development and underline the role of education in
achieving sustainable development goals, we think that little research focuses on the problems of the
inclusion of sustainable development goals to the education content, particularly within the framework
of MOOC-based learning. In our opinion, there is a research gap concerning the problems of transition
of sustainable development objectives into formal and non-formal educational practice.

The main purpose of this paper is to explore the current status and problems of implementation
of Education for Sustainable Development by examining the sustainability-related knowledge content
included in the higher education curriculum. Special focus will be placed on the MOOCs in the
discipline of Economics and Finance.

In view of the identified research gap, we will try to answer the following research questions:
(1) To what extent are sustainable development goals reflected in the learning content of MOOCs in the
discipline of Economics and Finance? (2) Which of these goals are reflected the most in the curriculum?

This paper is organized as follows: first, the literature pertinent to the concept of education for
sustainable development (ESD) and the role of MOOCs is summarized. Next, the study method
is outlined to be followed by a presentation of the research findings. The paper concludes with a
discussion of the outcomes, limitations and suggestions for further studies. The conclusion also contains
some recommendations for educators to enable a wider recognition of sustainable development goals
in MOOC-based education.

In order to answer the research questions, we applied mixed-methods approach. We used
both qualitative and quantitative data collection and analysis methods, including the keyword
analysis of selected MOOCs’ course syllabuses, to capture the nature of the studied phenomenon and
enable assessment of the degree to which the sustainable development goals are integrated into the
learning content.

Based on comprehensive literature reviews, qualitative and quantitative analyses and authors’
reflections, the study provides deeper insights into the problems of transition of sustainable learning
into the curriculum. While, in this study, we focus on the MOOC course’s content only, we acknowledge
that the developments of the key competences needed for promoting sustainable developments are
not limited to integrating certain content into course syllabuses, but require a shift towards active,
participative and often experiential learning and teaching methods, at all levels of education. Therefore,
we think that the further and broader research is needed to address the problem of creation of
more action- and problem-oriented, learner-centered, interactive inter- and transdisciplinary learning,
both formal and informal, aimed at enabling a more sustainable society.

2. Literature Review

2.1. The Concept of Education for Sustainable Development (ESD)

In the literature, education for sustainable development (ESD) is commonly viewed as an approach
in education which allows knowledge, skills, attitudes and values to develop that support sustainable
development [1–3]. Both sustainable development and education for sustainable development have
been a part of global discourse over the past decades. One of the most popular and often-quoted
definitions of the term “sustainable development” was introduced in 1987 by the World Commission
on Environment and Development (Brundtland Commission). It the Brundtland Report, the term
“sustainable development” is defined as “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” [5]. According to the report,
sustainable development arises from two key concepts: the concept of “needs”, in particular the
essential needs of the world’s poor, and the idea of limitations imposed by the state of technology
and social organization on the environment’s ability to meet present and future needs. The Union of
Conservation Scientists (IUCN), United Nations Environment Programme (UNEP) and World Wide
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Fund for Nature (WWF) [6] described sustainable development as “improving the quality of human life
while living within the carrying capacity of supporting ecosystems”. In 1994, the ICLEI (International
Council for Local Environmental Initiatives) proposed to define SD as “development that delivers
basic environmental, social and economic services to all residents of a community without threatening
the viability of natural, built and social system upon which the delivery of those systems depends” [7].
In its evolution, the “three-pillar” concept of sustainable development has become widespread as
a concept based on three interconnected dimensions or pillars of sustainability: economic, social,
and environmental [8]. Complete sustainable development is achieved through a balance between all
these pillars; however, the required condition is not easy to achieve. Some scholars add additional
aspects or dimensions of SD—institutional, political, cultural or technical [9].

Education for Sustainable Development is a concept that has evolved in line with emerging
sustainability issues [4]. The ESD started being institutionalized in 1992 with the international
recognition of Agenda 21 and its specific chapter 36 acknowledging the importance of education for
sustainable development at the UN Earth Summit in Rio de Janeiro [10]. In Article 36, the UN widened
the concept of sustainable education from ecological education to the more comprehensive concept of
education for sustainable development, claiming that “in order to support the process of sustainable
development, a change of thinking and paradigm was needed, which would require an education
strategy that has in mind to qualify societies to contribute to sustainable development” [11].

Reflecting the vivid discourse over sustainable development issues, the ESD has no single,
uncontested definition and interpretation, and often terms such as Education for Sustainability (EfS)
or Sustainability Education (SE) are used interchangeably. Some scholars distinguish between (1)
education about sustainable development and (2) education for sustainable development. While
the first may refer mainly to knowledge transfer about SD, transmitting facts about sustainability
concepts without challenging existing assumptions, the second underlines the perception of a learning
process, focusing more on a transformative approach to education [4]. This latter focus is also set
in the new definition of ESD by United Nations Educational, Scientific and Cultural Organization
(UNESCO) [1]: “ESD aims at developing competencies that empower individuals to reflect on their
own actions, taking into account their current and future social, cultural, economic and environmental
impacts, from a local and a global perspective. Individuals should also be empowered to act in complex
situations in a sustainable manner, which may require them to strike out in new directions; and to
participate in socio-political processes, moving their societies towards sustainable development” [12].

There are two distinct approaches to the ESD, directed to different learning outcomes:
the empowerment perspective and the behavior modification perspective. Whereas the empowerment
perspective focuses on enabling students to become independent critical thinkers, the behavior
modification perspective strives to alter the learner’s habits in line with more or less prescribed
ideals [2,13].

On 25 September 2015, the UN General Assembly announced the 2030 Agenda for Sustainable
Development, following the arrangements of United Nations Conference on Sustainable Development
(Rio+20) in Rio de Janeiro, Brazil in June 2012. The 2030 Agenda contains 17 Sustainable Development
Goals (SDGs), which describe major current development challenges for humanity (see Table 1) [14].

With the adoption of the 2030 agenda education is embraced by the goal 4 (SDG 4), which aims to
“ensure inclusive and equitable quality education and promote lifelong learning opportunities for all.”
Under Goal Four (SDG 4) there are seven specific targets. Target 4.7 is recognized as one of the most
ambitious, challenging targets, which aims to, “By 2030, ensure that all learners acquire the knowledge
and skills needed to promote sustainable development, including, among others, through Education
for Sustainable Development and sustainable lifestyles, human rights, gender equality, promotion of
a culture of peace and nonviolence, global citizenship and appreciation of cultural diversity and of
culture’s contribution to sustainable development” [14].

However, due to the interdependence of sustainability challenges across SDGs, a successful
implementation of SDG 4 can influence the success of other goals [15]. All SDGs are interdependent.
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They can only be achieved if implemented together. In addition to a stand-alone goal on education,
the 2030 Agenda also includes targets on education under several other SDGs, in particular those
on health, economic growth and decent work, sustainable consumption and production and climate
change. Thus, transformations of education in the perspective of the 2030 Agenda are related both to
the implementation of SDG4, as well as education-related targets across the other SDGs (see Table 1).

Table 1. The 2030 Agenda Sustainable Development Goals (SDGs).

Goal Number Goal Name and a Short
Description

Keywords/Phrases Used in
Recommended Learning Topics

SDG 1 “No poverty”—End poverty in all
its forms everywhere

Poverty; social welfare, microfinance;
malnutrition; equal rights/access to
economic resources; development

cooperation; pro-poor development
strategies; gender-sensitive development

strategies.

SDG 2

“Zero hunger”—End hunger,
achieve food security and

improved nutrition and promote
sustainable agriculture

Hunger; malnutrition; functions of food;
food abundance, obesity; food waste; food

security; international trade with food;
subsidies in agriculture; GMOs; FAO; Slow

Food.

SDG 3

Good Health and
Well-Being—Ensure healthy lives
and promote well-being for all at

all ages

Promoting vaccines; healthy food; physical
activity; mental health; medical

consultation and education; health
programs and services; sexual and

reproductive health care service; family
planning; drug prevention; reduction of

pollution and contamination; HIV
prevention programs; road traffic accidents;

overweight and obesity.

SDG 4

“Quality Education”—Ensure
inclusive and equitable quality
education and promote lifelong

learning opportunities for all

The Education 2030 agenda; lifelong
learning; diversity and inclusive education;
public financing of education; sustainability
skills and competencies; the use of ICT in

education; ESD; youth empowerment.

SDG 5
Gender Equality—Achieve gender
equality and empower all women

and girls

Gender inequality; gender discrimination;
gender equality; pay disparity; sexual and
reproductive health and rights; childcare;

women financial (in) dependence.

SDG 6

Clean Water and
Sanitation—Ensure availability
and sustainable management of

water and sanitation for all

Global water cycle; water distribution;
access to safe drinking water; water quality;

water sanitation; water security; water
scarcity; water use efficiency; wastewater
treatment; water-related programs; water

resources management

SDG 7

Affordable and Clean
Energy—Ensure access to

affordable, reliable, sustainable
and clean energy for all

Renewable energies; solar energy; wind
energy; water energy; geothermal energy;
energy efficiency; energy self-sufficiency;
LESCOs; solar farms; dam projects; low

carbon energy solutions; reduction of fossil
fuels use; environmental impact of energy;

climate change
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Table 1. Cont.

Goal Number Goal Name and a Short
Description

Keywords/Phrases Used in
Recommended Learning Topics

SDG 8

Decent Work and Economic
Growth—Promote sustained,

inclusive and sustainable
economic growth, full and

productive employment and
decent work for all

Models and indicators of economic growth;
steady-state economies; common-welfare

economies; de-growth; subsistence
economies; investment;, credits; interests;

banks; speculations on the stock exchange;
inflation; labor force; migration; inequalities

in the labor market; labor rights; forced
labor; slavery and human trafficking;
sustainable entrepreneurship; (social)

innovation; sustainable new technologies;
sustainable local economies

SDG 9

Industry, Innovation and
Infrastructure—Build resilient

infrastructure, promote inclusive
and sustainable industrialization

and foster innovation

Sustainable information and
communication technology (ICT); quality
infrastructure; inclusive and sustainable

innovation and industrialization;
sustainable infrastructure; national grids;

feed-in tariffs; expanding sustainable
renewable sources; conflicts over energy;

sustainable Internet; green chat groups; the
ecological footprint of search-engine

servers; sustainable transport infrastructure

SDG 10
Reduced Inequalities—Reduce
inequality within and among

countries

Social, economic and political inequalities;
inequality measurements; social protection

policies;
global trade systems and regulations; labor
standards; international development aid;

migration

SDG 11

Sustainable Cities and
Communities—Make cities and

human settlements inclusive, safe,
resilient and sustainable

Sustainable energy; residential energy use,
renewable energies, community energy

schemes; Sustainable food; organic
agriculture and permaculture, community

supported agriculture, foodshed, food
processing, dietary choices and habits;

Urban ecology; waste management;
recycling; alternative communities, healthy

communities, inclusive communities,
ecovillages, transition towns; water cycle;

sustainable urban drainage;
disaster preparedness and resilience

SDG 12

Responsible Consumption and
Production—Ensure sustainable

consumption and production
patterns

Energy production and consumption; food
production and consumption; sustainable

lifestyles; sustainable production and
consumption; sustainable products labelling

systems and certificates; green economy;
cradle-to-cradle; circular economy; green

growth, de-growth; tourism,; waste
generation and management

SDG 13
“Climate Action”—Take urgent
action to combat climate change

and its impacts

Greenhouse gas emissions; climate
change-related hazards; institutions

addressing issues of climate change; policy
strategies to protect the climate; the global
warming; impacts on big eco-systems and

biodiversity

SDG 14

“Life below Water”—Conserve
and sustainably use the oceans,
seas and marine resources for

sustainable development

Water cycle; sustainable marine energy;
marine resources; marine ecology;

overfishing, fishing quotas; see level rise;
oceans and international law; ocean

pollutants; cultural ecosystem of the sea.
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Table 1. Cont.

Goal Number Goal Name and a Short
Description

Keywords/Phrases Used in
Recommended Learning Topics

SDG 15

Life on Land—Protect, restore and
promote sustainable use of

terrestrial ecosystems, sustainably
manage forests, combat

desertification, and halt and
reverse land degradation and halt

biodiversity loss

Ecology; specific ecosystems; threats to
biodiversity; desertification, deforestation;
ecosystem services; genetics; genetic ethics

SDG 16

Peace, Justice and Strong
Institutions—Promote peaceful

and inclusive societies for
sustainable development, provide
access to justice for all and build

effective, accountable and
inclusive institutions at all levels

Crime and Punishment; Corruption;
corruption measurements; Climate Justice;
Trade Justice; The illegal weapons trade;

Drug trade; Child labour; The international
criminal court

SDG 17

“Partnerships for the
Goals”—Strengthen the means of
implementation and revitalize the
global partnership for sustainable

development

Global governance and markets promoting
sustainable development; development

cooperation; development assistance;
financial resources for developing countries;

sustainable development measurements

Source: Own elaboration based on [1].

The importance of education for achieving the goals of the 2030 Agenda as well as the strong
interdependencies across the 17 SDGs are acknowledged by Sachs et al. [16] in the Six Transformations
approach to achieve the Sustainable Development Goals. The scholars claim that the transformations
require fundamental changes in norms, belief systems and cognitive heuristics. Since such changes
cannot be driven solely by governments and arise instead from dialogues and learning processes
between stakeholders, they should be supported by transdisciplinary research and education.

ESD is holistic and transformational education that addresses learning content and outcomes,
pedagogy and the learning environment. It represents a problem- and action-oriented, learner-centered,
inter- and transdisciplinary approach to learning [1]. ESD aims to provide equitable opportunities to
education in a lifelong learning perspective. It includes a strong commitment to ensuring inclusion,
equity and gender equality. Moreover, it focuses on effective and relevant learning leading to the
acquisition of relevant knowledge, skills and competencies, which are needed for promoting sustainable
development [17].

To facilitate a change of the education system, governments need to design effective policies
ensuring that education systems are adequate to sustainability challenges. This includes, among others,
integrating ESD into curricula and national quality standards, and developing relevant indicator
frameworks that establish standards for sustainability-related intended learning outcomes [1].
ESD content should not be considered as an added element to the existing curriculum, but instead
sustainability should be mainstreamed into the all aspects of education (such as the learning content,
campus operations, organizational culture, student participation, leadership and management, research,
etc.). Crucial issues for the successful implementation of policies promoting ESD include among others
the following aspects [1]:

• ESD has to be integrated coherently across relevant sectorial or subsectorial policies; in particular,
full policy coherence between the education sector and the sustainable development sector has to
be ensured;

• Political and socio-cultural realities and environmental as well as ecological challenges,
which determine ESD, differ between countries; thus, locally and nationally relevant interpretations
of ESD and related forms of education should be developed;
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• Coordinating bodies and mechanisms should be created at different levels of the education system,
along with setting targets for ESD and with supporting non-governmental organizations (NGOs)
in their activities related to education.

2.2. The Role of MOOCs in the Education for Sustainable Development

A MOOC is a model for delivering learning content online to any person who wants to take
a course, with no limit on attendance [18]. MOOCs, as currently designed, are learning formats
that can combine traditional forms of learning with informal learning approaches. Most of MOOC
platforms (such as, e.g., Coursera, OpenupED, Udacity or edX), created at the beginning of the 2010s,
offer education in a so-called freemium model, which means that basic education modules are free
but students must pay for further education as well as certificates or diplomas. MOOCs address
two of the three challenges facing postsecondary education: access and cost. According to [19],
MOOC-based degree programs would not only democratize education, but their scalability would help
end the unsustainable trajectory of tuition. They are an effective remedy to the “cost disease” plaguing
higher education and a viable solution to the problem of providing global access to educational
credentials. This format has helped to open the previously closed system of higher education, and has
thus also enabled universities and colleges to reach more students and learners than ever before [11].

Over the years, MOOCs have been integrated and transformed into several learning variations.
By integrating formal traditional courses with informal learning experience, MOOCs have been
expanding the position as a learning format to provide students with diverse learning experiences
delivered through blended learning modalities [20].

According to Islam, Akter and Knezevic [21], the (initial) philosophy of MOOCs was to open up
quality education to a wider audience. As such, MOOCs can be an important tool to achieve Goal 4
of the 2010 Agenda for Sustainable Development (“Ensure inclusive and equitable quality education
and promote lifelong learning opportunities for all”). MOOCs can facilitate as well as strengthen the
education to a significant extent. The advantages of MOOCs, from the perspective of their (potential)
relationship with the ESD, include among others the following aspects:

• MOOCs are nowadays used as a means of making education more accessible to the people,
regardless of gender, race, religion or geographical locality;

• MOOCs can make access to education easier for students with certain disabilities, such as
motor impairment. However, their format may be inaccessible to students who have vision or
hearing impairment, so MOOCs’ designers should break this important barriers to guarantee their
accessibility so they do not discriminate any person [22];

• MOOCs can be designed as an alternative way for providing scope for skill-based education at
a minimum cost, offering need-based training and equipping learners with need-based skills,
which are necessary for maintaining a decent standard of living [23];

• With the developing of computer and Internet technologies, MOOCs could be an effective tool
for transferring knowledge and it has a potential to overtake the traditional teaching method;
the technology provides a higher interaction and collaboration level between instructors or lectures
and peers than traditional environment for learning [21];

• It also encourages people to share their knowledge and innovative thoughts by using various
means of MOOCs in a wider context;

• One of the major advantage of MOOCs lies in its flexibility. The curriculum can be repeated until
it is understood by the students, who can gain multiple learning ways depending on their needs;

• Students can choose between many variants of online courses (e.g., connectivist MOOCs–cMOOCs,
and commercial xMOOCs); in case of cMOOCs content, is decided upon and contributed by the
participants themselves to a big extent, whereas xMOOCs are based in a traditional university
teaching [22];

• MOOCs are an instrument of informal and lifelong learning [24].
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The results of the study by Coursera [25] support the view that MOOCs can contribute to the
goals of ESD as formulated in Agenda 21: “Countries could support university and other tertiary
activities and networks for environmental and development education. Crossdisciplinary courses
could be made available to all students and provide an opportunity for those who are less advantaged
and have limited access to education”. Over the last few years, more than one million people have
completed courses from Coursera alone, and more than 100,000 people have certified completion from
Harvard- and MIT-based MOOCs. Under a decade, MOOCs have reached in total 110 million users,
a big percentage of them coming from developing countries [11].

However, the question remains whether this type of innovative education format is nowadays
merely a success in terms of student numbers or whether it actually contributes a valid and high-quality
learning experience that will support achieving all sustainable development goals listed in the 2030
Agenda? Taking into account the existing research gap, in our study we will try to address the
more specific research question: To what extent are sustainable development goals reflected in the
contemporary learning content of MOOCs?

3. Methodology

The aim of this paper is to investigate and assess the present status and problems of implementation
of Education for Sustainable Development by examining the sustainability-related knowledge content
included in the higher education curricula. We focus on MOOCs, because this phenomenon of
open learning has grown tremendously since the first online course was provided in 2008 [26,27].
Educational and learning platforms offer courses in various scientific disciplines, but our study targets
MOOCs in economics and finance.

In our paper, we use both quantitative and qualitative methods of research. The studies were
carried out following the diagram provided in Figure 1.
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Figure 1. Research conceptualization. Source: own elaborations.

First, in the initial phase of the research, focusing on UNESCO materials and literature review,
keywords for each sustainable development goal were developed (Table 1). We identified the
core keywords based on the suggested learning topics by UNESCO included in the guide entitled
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“Education for Sustainable Development Goals. Learning Objectives” [1], supplemented with some
indications resulting from the conducted literature review. The study was limited to massive open online
courses in economics and finance field, being one domain of tripartite model of sustainability [8,28,29].

Secondly, considering the number of courses, from among 44 educational and learning platforms
providing MOOCs, we have selected Coursera, edX and FutureLearn that offer the highest number of
courses [30]. Coursera and edX platforms were founded in 2012, the first by two Stanford Computer
Science professors [31], and the latter by Harvard University and MIT [32]. FutureLearn platform
launched the first course in 2013 and is owned by The Open University [33]. The partners of
these educational and learning platforms are the leading universities, international organizations,
industry-leading companies from around the world. A total of 1959 MOOCs assigned to the economics
and finance were collected in the screening process. We followed the browser tool provided by each
educational and learning platform. Our research mainly targeted the implementation of sustainable
development goals into the courses offered on three platforms taken together; however, we are aware
of the existing variation among educational and learning platforms. Differences between various
educational platforms are described by a number of authors [20,34–36].

Thirdly, we used systematic sampling, trying to choose courses evenly distributed. We assumed
to select every tenth course on each of the platform studied and skipped those courses that were too
loosely related to the discipline of economics and finance.

Then, course description was assigned to each course selected. Bearing in mind the next stage
of the research, we used additional inclusion criteria: courses should be delivered in English and
the description of learning content and goals must be provided in sufficient detail. After screening,
the sample of 123 MOOCs meeting the inclusion criteria were identified as the final sample. The second
group of MOOCs to which we refer in our study are online courses in sustainable development assigned
to economics and finance. We used keywords “sustainable economics” to identify this group of courses.
In case of two platforms, with the high number of courses, we applied systematic sampling again,
and selected every fourth course in accordance with the predefined criteria. For the third platform
selected, the total number of courses on sustainable economics was limited to a few courses (about 5%
for the most represented platform) and we decided to include all of the courses in the further analysis.
A total of 58 MOOC samples were selected from all online courses in economics and finance. The data
collection process was conducted from 24 July to 7 August 2020.

We used MAXQDA as a content analysis and the text-mining tool to identify keywords assigned
to specific sustainable development goals in the syllabuses of the selected courses. We searched one by
one for the keywords presented in Table 1 and, if they occurred in course description, we assigned
them to a specific goal. Our content analysis of the collected courses referred both to the frequency
of keywords (quantitative approach) and meaning of the words (qualitative approach). Moreover,
analysis of both course samples was carried out by using descriptive statistics measures. The mixed
methods of research applied in the study made it possible to obtain the results presented below.

4. Results and Discussion

The presentation of the outcomes will be supported by more in-depth description and analysis of
the selected educational and learning platforms and groups of courses.

In our research, we will focus on the randomly selected courses and study the content of their
syllabuses. Therefore, the results of the quantitative analysis of the identified courses in economics
and finance and those related to sustainable development are presented in Table 2.

Coursera is the platform that offers the largest number of MOOCs among selected educational
and learning platforms. Moreover, almost every third course provided on this platform, is assigned to
the economics and finance discipline. In the case of the second platform-edX, only 10% of incorporated
courses are courses in the scope of economics and finance. Total number of MOOCs provided by
FutureLearn is almost seven times lower compared to Coursera, but courses classified as economics
and finance courses have a similar share in total number of courses. Then, the role of sustainable
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economics courses offered by the selected platforms was considered. Courses enabling the acquisition
of knowledge and skills on sustainable development goals were most frequently delivered on the edX
platform. One in five courses assigned to field of economics and finance has referred to sustainable
development issues. In the case of Coursera platform courses, sustainability represented only about
9% of total economic courses. The least number of these courses could be found on the FutureLearn
platform. They represented only 3.3% of the economic courses. Thus, further research was limited
to 123 sampled MOOCs assigned to economics and finance and 58 courses assigned to sustainable
economics (Table 2).

Table 2. Number of courses in the field of economics and finance and sampled courses provided by
three leading educational and learning platforms (as of August 7, 2020).

Educational
and Learning

Platform

Total
Number of

MOOCs

Courses in Economics and
Finance

Courses in Sustainable
Economics (Belonging to

Discipline of Economics and
Finance)

Total Number Sample of
Courses Total Number Sample of

Courses

Coursera 4671 1474 68 132 38
edX 3070 305 33 59 14

FutureLearn 617 180 22 6 6

Source: own elaboration based on [37–39].

While two of the selected educational platforms were established in the US, all three platforms
offered a number courses in economics and finance provided by US universities. UK universities
offered much lower number of MOOCs than US institutions, but their offer was also significant as
compared to the other countries in this group. MOOCs were also offered by universities located in the
Netherlands, Australia and India on all three educational platforms. A total of 14 courses hosted on
two educational platforms, were provided by universities from six countries. Most of these MOOCs
were offered by universities from Switzerland, Hong Kong and Spain. There were 11 courses provided
by universities from EU countries and two from Russia on one platform. One course—regarded as
International—has been delivered by universities from Belgium, Denmark, Greece and the Netherlands
in cooperation with a EU company. Educational institutions from countries outside Europe provided
only two MOOCs in economics and finance on one platform only (Table 3).

In the second group of MOOCs, dedicated to sustainable economics, only courses designed by
entities regarded as International have been offered on all three platforms. There were delivered by
International Monetary Fund, Sustainable Development Academy and the Red Cross and Red Crescent
Organization, among others. A number of MOOCs developed by US universities were provided on
two platforms. In addition, Dutch universities delivered several courses in sustainable economics.
Universities from EU countries were the most represented among MOOCs assigned to one educational
platform. They provided a total of 13 courses on sustainable economics. In addition, two other
universities from European countries outside the EU—one from the United Kingdom and one from
Russia—also offered MOOCs, one course each. Moreover, universities from Australia, Hong Kong,
India and Taiwan also provided courses on sustainable economics (Table 3).

Considering access to learning, it is also noteworthy that MOOCs offer the wide range of courses
at different levels of study. Therefore, we have also examined the prerequisites for learners who would
like to enroll in courses, which allowed courses to be categorized into four groups: introductory,
intermediate level, advanced level and mixed courses. The courses at the beginner level dominated
in both groups of MOOCs in economics and finance and in sustainable economics (about 45% and
35%, respectively). The number of MOOCs requiring basic knowledge, skills and social competencies
before the beginning of the study were about 9 p.p. higher in case of learning offerings in sustainable
economics compared to courses in economics and finance. Therefore, the courses in sustainable
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economics seem to require on average more specific knowledge, skills and competences than the
courses in economics and finance. The lowest share in total number of courses was recorded for
advanced level courses, both in economics and finance (about 7%) and in sustainable economics
(about 6%). An attractive alternative seems to be mixed courses, which enable all potential interested
students, regardless of the initial level of advancement of knowledge, to enroll in courses, study and
exchange learning experience. This group of courses accounted for approximately 29% of all courses
offered in economics and finance and about 31% of courses in sustainable economics (Figure 2). Offering
a variety of MOOCs at different levels enables a student’s individual learning needs to be matched
with relevant learning experiences, at the same time making education more accessible, which is in
line with the vision of education for sustainable development.

Table 3. Distribution of Massive Open Online Courses (MOOCs) by countries of origin of universities
or educational institutions offering courses on selected platforms.

Courses/Educational
Platforms

MOOCs in Economics and
Finance *

MOOCs in Sustainable
Economics *

MOOCs offered on all 3
educational platforms

The United States (59), The United
Kingdom (17), Netherlands (7),

Australia (6), India (3),
International (9)

MOOCs offered on 2
educational platforms only

Switzerland (4), Hong Kong (3),
Spain (3), South Africa (2), South

Korea (2),

The United States (18), The
Netherlands (7), Switzerland (3),

South Africa (2),

MOOCs offered on 1
educational platform only

France (3), Denmark (2), Germany
(2), Italy (2), Russia (2), China (1),

Saudi Arabia (1), Sweden (1),
International (1),

Denmark (3), France (3), Italy (3),
Australia (1), Finland (1), Germany

(1), Hong Kong (1), India (1),
Russia (1), Spain (1), Sweden (1),
Taiwan (1), The United Kingdom

(1).

* The number of courses is shown in brackets. Source: Own elaborations.

Sustainable development goals are reflected in most courses in all of the platforms, but not to the
same degree (Figure 3).

Coursera was the platform with the highest share of sustainability development-related content
incorporated into courses (about 42% of all references for economics and finance courses and 68%
of coded phrases for economics sustainable courses). Nearly 34% of the keywords in the courses on
economics and finance referred to sustainability on the edX platform. However, a much smaller share
of references was recorded in the courses on sustainable economics (24% of total number of references
in the mentioned field). In case of FutureLearn, the references for courses in the field of economics
and finance accounted for 24% of total number of assigned keywords and, respectively, only 8% for
courses on sustainable economics. The total number of identified keywords referring to sustainable
development was about one-third higher in the case of sustainable economics courses as compared
to economics and finance group (Figure 3). The detailed breakdown of the results for all of the three
platforms taken together was presented in Table 4.

On the basis of descriptive statistics, it can be noticed that the distribution of keywords among the
SDGs in each studied set of courses is different. The obtained results reveal that distribution of the
keywords is skewed positively for both course sets. It means that a large number of keyword references
is assigned to several SDGs in both groups. In the case of four SDGs less than 24 references were
noted for selected courses in economics and finance. Meanwhile, the number of references was below
28 of coded terms in case of least frequently addressed goals for courses in sustainable economics.
Moreover, in both bundles of courses, only four SDG recorded more than 61 references in economics
and finance courses and 83 references, respectively, in sustainable economics. In the case of economics
and finance courses, more than 44 references to keywords in half of the targets were observed for each
of them. However, for the group of courses in sustainable economics, it was one reference less than in
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the previous group. The related keywords represented more than 80% of all coded phrases in both
cases. However, in the group of courses addressing sustainable development, the concentration of
references for leading objectives was higher (81.13% and 85.59%, respectively).Sustainability 2020, 12, x FOR PEER REVIEW 12 of 20 
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The keywords assigned to sustainable development goal 8. (SDG 8) entitled “Descent work and
economic growth” dominated in the learning outcomes and knowledge contents of the studied courses
in economics and finance. Every third keyword was related to this specific goal (33.96% of all the
coded). Relatively high scores recorded in the sampled courses related to industry, innovation and
infrastructure issues (SDG 9) and health and well-being issues (SDG 3). In turn, “Zero hunger” (SDG 2)
and “Peace, Justice and Strong Institutions” (SDG 16) were least integrated into the MOOCs content in
economics and finance. The identified keywords in the courses belonging to the group fully focused
on sustainable economic issues were mainly attributed to SDG 8, followed by keywords referring to
quality education (SDG 4) and sustainable cities and communities (SDG 11). There were relatively
few references in this group of courses to the goals: “Life below Water” (SDG 14), “Peace, Justice and
Strong Institutions” (SDG 16) and “Clean Water and Sanitation” (SDG 6). Relatively a large number
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of references was related to “Industry, Innovation and Infrastructure” (SDG 9) and “Affordable and
Clean Energy” (SDG 7) in both sets of courses (Table 4).

Table 4. Frequency of occurrence of SDG—related keywords in the sampled courses in economics and
finance and in sustainable economics.

SDG
Courses in Economics and

Finance
Courses in Sustainable

Economics

Total Coded (in %) Total Coded (in %)

SDG 1 45 4.72 34 2.36
SDG 2 1 0.10 77 5.34
SDG 3 85 8.91 31 2.15
SDG 4 61 6.39 206 14.29
SDG 5 44 4.61 12 0.83
SDG 6 10 1.05 10 0.69
SDG 7 62 6.50 81 5.62
SDG 8 324 33.96 463 32.11
SDG 9 96 10.06 114 7.91

SDG 10 34 3.56 28 1.94
SDG 11 28 2.94 146 10.12
SDG 12 53 5.56 43 2.98
SDG 13 48 5.03 64 4.44
SDG 14 4 0.42 1 0.07
SDG 15 24 2.52 83 5.76
SDG 16 2 0.21 9 0.62
SDG 17 33 3.46 40 2.77

Total 954 100.00 1442 100.00

Descriptive statistics measures

Mean 56.00 84.82
Median 44.00 43.00

1st
quartile 24.00 28.00

3rd
quartile 61.00 83.00

Skewness
index 2.97 2.74

Standard
deviation 72.04 108.18

Source: Own elaboration.

Then, we applied the “three pillars” concept of sustainable development [8,29] to highlight the
relations between the course content and certain dimensions of the SD. We referred also to the extended,
four-dimensional approach (governance, economy, society and planet) proposed by Muff, Kapalka,
Dyllick, [40]. In both cases, we examined the frequency of keywords in the goals most closely related
to the discipline of economics and finance and sustainable economics. In the first case, the economic
dimension was created by SDG 8, SDG 9, SDG 10 and SDG 12. A total of 507 keywords in the group
of courses in economics and finance and 648 keywords in the group of sustainable economics were
assigned to these four goals, which represented 53.1% in the first case and, respectively, 56.7% in
the latter. After incorporating one more goal—SDG11, considered by researchers as an economic
dimension—the number of keywords in the learning content significantly increased to 794 keywords
which has resulted in 69.5% of all coded keywords for group of courses in sustainable economics
(Table 4).

In total, the keywords relating to implementation of sustainable development goals through
education were identified in 88 out of 123 courses classified in the economics and finance.
Coursera courses accounted for about 50% of total number of courses with SDG-related issues offered
on three analyzed platforms. The shares of edX and FutureLearn were 30% and 20%, respectively.
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However, if we consider the relative ratio of the number of courses with references to SDG—related
issues to the total number of courses provided on a given platform, we get a different picture.
For FutureLearn, the ratio was the highest, with courses containing references to SDG accounting for
82% of all sampled courses offered on this platform, while for edX the ratio was 79%, and for Coursera
it was the lowest, amounting to 65%.

Certainly, in all sustainable economics courses on all analyzed platforms, there was a content
related to sustainability.

In view of the results obtained thus far, we have further focused on comparing the frequency of
occurrence of analyzed keywords in both examined groups of courses. Our benchmark is the number
of keywords in courses assigned to economics and finance (Figure 4).

Keywords identified in the MOOC syllabuses are characterized by different frequency of occurrence
in both mentioned groups of courses. They represented about 60% of all identified expressions referring
to sustainable development goals. For each of the keywords considered, it was important to relate
them to the context of implementation of sustainable development goals in education. The leading
keywords of MOOCs assigned to economics and finance indicate that the learning content of the
courses is not limited to narrow concepts appropriate for economic goals only. They often present the
wider approach covering environmental and social aspects. Through the use of various keywords,
they bring a multidimensional or a holistic approach to the issues presented, even though there is still
further progress to make. The conducted research shows that the most important topics are agri-food
and sustainability issues among sampled MOOCs in economics and finance. However, the latter was
more relevant for MOOCs related to sustainability economics. The global problem of climate change
has been more often incorporated into economics and finance education than to specialist courses
on sustainable economics. Similar results were obtained in case of education related to healthcare
and gender concept. The concept of sustainable development was much more frequently invoked
in the case of specialist MOOCs in the field of sustainable economics than in the courses classified
to economics and finance discipline. Business, entrepreneurship and innovations as learning topics
relatively frequently appeared in the courses of sustainable economics. The syllabuses also addressed
issues related to environmental protection and biosphere, including the development of renewable
energy, sustainable infrastructure, renewable resources and waste management or biodiversity and
ecosystems. It seems, by contrast, that insufficient attention was paid to the problems of social
inequalities and poverty (Figure 4).

The results of our study confirm that Education for Sustainable Development can and does
support achieving sustainable development goals, through appropriate shaping of the curriculum.
These findings go in line with the conclusions of the previous studies [41]. The study reveals that
ESD can also contribute in particular (due to the rich sustainability—related course content) to the
following goals: economic growth and decent work (SDG 8), health (SDG 3), sustainable consumption
and production (SDG 12) and climate change (SDG 13), in addition to the SDG 4 referring entirely to
education. These goals have direct references to the role of education (or scientific research) in the 2030
Agenda and the significance of education in achieving these goals is often underlined by UNESCO
(2017b). Moreover, the obtained results in terms of identified keywords indicate that the course
curricula concerning the sustainable development issues represent in many cases a multidimensional,
transdisciplinary or holistic approach, despite being assigned to one specific research discipline [42–45].
They are not limited to economic topics, but also address social, environmental or other issues [46,47].
Trying to position ourselves among the previous researchers we found that, in case of some of
previous studies on education for sustainable development goals, the data have been collected from
literature review rather than from the course descriptions. Wu and Shen [48], based on academic
literature in science and social sciences, have carried out research examining how the research topics
match the research trends of teaching and curricula. In the second half of the first decade of the
2000s, the curriculum design mainly focused on the protection of the environment, whereas after
2008 curriculum design included increased role of ethics, sustainability, sustainable development,
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natural resources energy, ecology, promotion of citizenship. Their findings also indicated that, to achieve
the earth’s sustainability, higher education should involve integrative and interdisciplinary approach
to ESD. Their findings are, in some aspects, in line with our observations, despite the use of a different
research method.
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Interpreting our results in detail in the context of the research problem, it is not surprising to
find that the most frequently addressed issues in the content of the courses in economics and finance
are those related to SDG 8 (“Decent Work and Economic Growth”). It is also not unexpected that
the second group of issues most often referred to in the analysed courses is the one related to SDG
9 (“Industry, Innovation and Infrastructure”), although it is noteworthy that a significantly lower
number of references to SDG 9 than to SDG 8 was recorded. Somewhat surprising is the higher number
of references to SDG 3 (“Good Health and Well-being”) than SDG 12 (“Responsible Consumption and
Production”) in economics and finance course content. Additionally, it could be expected that poverty
and hunger issues and inequalities concerns (SDG 1,2 and SDG 10) would be raised more frequently in
the content of the courses than the actual research results indicate.

On the other hand, it is no surprise that issues not directly related to economics and finance,
such as those referring to SGG 6 (“Clean Water and Sanitation”), SDG 14 (“Life below Water”) or
SDG 16 (“Peace, Justice and Strong Institutions”) are addressed less frequently in the analysed course
content. However, this does not mean that they should not be incorporated into the curricula to a
greater extent. All these SDGs are interrelated, which means that it is impossible to fully achieve
certain goals without knowing and paying attention to the others. Without communicating content on
other SDGs, teaching about economic growth, entrepreneurship or innovations, even if these economic
categories are viewed in the context of sustainability, can be a part of education about sustainable
development but does not fully meet the requirements of education for sustainable development.
Certainly, it may bring us closer to achieving individual goals (such as SDG 8 or SDG 9), as it allows
learners to make more informed decisions in a given scope of issues, but it is unlikely to cause the
desired change in attitudes and values or to ensure the acquisition of all the skills that are necessary to
move societies towards sustainable development.
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In order to enable economics or finance students to become independent critical thinkers, who take
responsible decisions and act in a sustainable manner in business environment, not being driven
only by profits maximization, MOOCs have to make them aware about various aspects of sustainable
development. Providing content on topics not directly related to economics, but addressing important
social or environmental aspects, serves as a means to better inform students and sensitize them to these
issues; this is because it is only due to the knowledge and understanding of these important issues that
they will be able to take them into account when making future decisions related to work or private
life. Only then can they become true sustainability change makers. Viewed from the interdisciplinary
learning perspective, it seems that greater attention and better integration into the learning content is
needed for such issues as, e.g., food security (related to SDG 2), gender discrimination (related to SDG
4), water distribution and sanitation (associated with SDG 6), global warming (within the scope of SDG
13), ocean pollutants (associated with SDG 14), deforestation (within the scope of SDG 15), or corruption
an trade justice (related to SDG 16). Enhancing the knowledge on these issues is important not only for
achieving specific goals related to them, but also other goals. Both social and environmental topics are
addressed by many non-governmental organizations, but we cannot rely entirely on their educational
efforts, especially since NGOs often have limited technical and organizational capacity to implement
and fulfil their educational mission. Thus, strengthening education’s contribution to the achievement
of a new vision of sustainable development requires promoting these issues by integrating them into
the learning content of MOOCs.

The courses on sustainable economics are dedicated to sustainability, so they take into account
a broader range of social, economic and environmental issues related to sustainable development
goals than economics and finance courses. However, also in their case, a greater emphasis on social
issues such as gender equality (related to SDG 5) or corruption (associated with SDG 16) would
be recommended.

The need for MOOCs’ curricula to be interdisciplinary, more than before, is particularly evident in
times of crises such as the current coronavirus pandemic, which poses a number of new challenges for
the entire international community. At the same time, the role of MOOCs in education is growing
in these turbulent times, due to the current heavy reliance on online communication and learning.
They represent the learning format that seems to best meet the expectations of education for sustainable
development in terms of providing inclusive, easily accessible and equitable education.

5. Conclusions

Education for Sustainable Development is a key instrument in transforming societies towards
sustainability, supporting the achievement of Sustainable Development Goals. It is a centerpiece of the
2030 Agenda for Sustainable Development, explicitly formulated as a stand-alone Goal 4, one of 17
SDGs in the agenda, but strongly influencing the success of other goals. ESD faces serious challenges,
as not all kinds of teaching support sustainable development. Education that focuses on economic
growth alone may well also lead to an increase in unsustainable production and consumption. Thus,
there is a need for strengthening education systems, which should provide inclusive, equitable quality
education in a lifelong learning perspective. They should be focused on ensuring effective learning and
relevant learning content leading to the acquisition of knowledge, skills and competencies, which are
needed for promoting sustainable development. The quest for sustainable development requires
monitoring the status and progress of implementation of Education for Sustainable Development.

In our research, we examined the integration of sustainable development goals into the learning
content of MOOCs in the field of economics and finance. The analyzed MOOC courses included
numerous references to the key challenging sustainability issues listed in the 2030 Agenda. In particular,
the goals related to economic growth and decent work (SDG 8), innovation and infrastructure issues
(SDG 9), health (SDG 3) and clean energy (SDG 7) were strongly reflected in MOOCs curricula.
“Zero hunger” (SDG 2) and “Peace, Justice and Strong Institutions” (SDG 16) were least integrated
goals into the MOOCs content in the field of economics and finance. The sustainability issues related
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to SDG 8 were reflected the most both in MOOCs in economics and finance and specialized MOOCs in
sustainable economics. In case of the latter group of courses, a big number of references to quality
education (SDG 4) and sustainable cities’ and communities’ issues (SDG 11) were also recorded.
There were relatively few references in this set of courses to the goals “Life below Water” (SDG 14),
“Peace, Justice and Strong Institutions” (SDG 16) and “Clean Water and Sanitation” (SDG 6).

MOOCs represent the learning format that seems to best meet the expectations of education for
sustainable development in terms of providing inclusive, easily accessible and equitable education
and lifelong learning opportunities. They have great potential in developing learners’ knowledge,
skills and values and attitudes required to lead productive lives in a sustainable manner, make informed
decisions and face and resolve global challenges.

We found that education offered in the framework of MOOCs does actually support the
achievement of sustainable development goals through appropriate shaping of the content of education,
with many of SDG-related issues being reflected in the current MOOC curricula. However, in order to
fully use the potential of MOOCs in providing education for sustainable development, further progress
can be made in terms of including a broader spectrum of SDGs-related, interdisciplinary issues into
the curricula. While, not surprisingly, the results of our research showed that the most frequently
addressed issues in the content of the courses in economics and finance are those related to SDG 8
(“Decent Work and Economic Growth”), it must be remembered that all sustainable development goals
are interrelated, so it is impossible to fully achieve certain goals without knowing and paying attention
to the others. Without addressing such sensitive issues associated with other SDGs as for instance
corruption, gender discrimination, food security or global warming, etc., teaching about economic
growth or innovations would not meet all the requirements of education for sustainable development.
In order to empower economics or finance students to become independent critical thinkers, who take
responsible decisions and act in a sustainable manner in business environment, not being driven only
by profits maximization, various important economic, social, environmental and other specific issues,
related to all SDGs should be integrated into the MOOCs’ learning content.

The main limitation of our research is the fact that it focuses only on one aspect of education
for sustainable development—introducing certain content into course syllabuses—whereas the
developments of the key competences needed for promoting sustainable developments require the
creation of specific learning environment and using certain learning and teaching methods. Therefore,
the further and broader research is needed to address the problem of designing, implementing and
monitoring more action- and problem-oriented and learner-centered learning, both formal and informal,
aimed at enabling a more sustainable society. Moreover, our study is limited to the MOOCs chosen
from three selected platforms and representing the field of economics and finance only. It would
be valuable to include in further research more platforms and courses, focusing on other aspects of
sustainable development (social, environmental, technological, etc.).

Despite the limitations, the contributions and implications of the study are meaningful. It supports
educators’ efforts in identifying and mainstreaming challenging issues within the processes of
curriculum renewal and development as an important step towards education for sustainable
development goals. It can serve as a reference material for curriculum developers and specialists,
development experts, policy makers, teacher trainers, supervisors, principals, teachers, researchers
and other stakeholders involved in educational processes. The study provides insights in the MOOCs
offered in finance and economics on leading online platforms and points the way to further research
that is needed to investigate and understand the learning offered at different levels and the means
of better integrating MOOCs into more learner-centered active teaching and learning for sustainable
development. It recognises how important it is to empower learners to contribute to sustainable
development, through providing them with integrative learning and interdisciplinary understanding,
enabling them to cope with present and upcoming challenges in a sustainable manner.
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